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CHAPTER 3. SNOW AND ICE REMOVAL PROCEDURES

21 SNOW CONTROL PROCEDURES Close
coordination should be mamtamed between the snow
control center, air traffic control facility, FSS or
UNICOM, and awport management to ensure a
prompt response to snow and ice control urgencies
Alternate access to the runway by snow and ice
control equipment, friction measunng equipment, and
aircraft 18 necessary to keep movement areas
operattonal to the extent practical

a Control of Spow Drifting  Preventing
drifting snow from reaching operattonal areas will
reduce the clearance effort

(1) Operational Procedures |f possible,
move the snow to the prevailing downwind side of
the runway to reduce dnfting Plan on the prevaiing
winds and the hikelihood that they will change with
frontal passage Another aid to help reduce dnifting
snow early m the season is to have all vegetation on
the pavement edges mowed as short as possible

(20 Snmow Fences Snow fences, if properly
designed and located, can reduce the dnfting of
windblown snow  Snow fences should not be placed
so that they penetrate any critical surfaces, and they
should be outside of the runway safety area Studies
with snow fences have shown that optimem retention
15 obtamed with a fence having 50 percent porosity,
and the fence should be located upwind of the area to
be protected a distance of at least thirty times the
height of the fence Studies by the United States
Department of Agricolture, Forest Service aided
the development of the *"Wyoming" snow fence which
has proven very effecuve |t has horizontal slats with
50 percent porosity, a gap of 12-18 inches (30-46 cm)
at the bottom, an angle of 15 degrees toward the
leeward side, and s set perpendicular to the
prevailing wind A 12-foot (37 m) height was
generally most effective 1 their studies, though a
shorter height can be used and s usually necessary
on airports

(3) Snow Trenches An expedient mvolves
cutting a trench 1n the snow which has been cleared
off the edges of the runway to act as a trap (see
figure 3-) Care must be taken in digging the
trenches to ensure that the surface of the safety area
1§ not damaged (1 e, ruts, humps, or bumps are
created) Mulaple trenches spaced about 10 feet
(3 m) apart can store more snow The closest to the
runway that a trench should be excavated is 50 feet

(15 m)

b Snow Remova Princlples While conditions
at ndividual airports vary widely and may require
special removal methods or techmques, there s
generd critena that should be followed as closdly as
possible In general, airport users should be promptly
notified, and a NOTAM should be 1ssued

immediately, advising of unusual airport conditions

(1) Start snow and 1¢e control operations
on pniority | areas as defined n paragraph 16,
beginming with the pnmary instrument runway or
active runway, as soon as snow or frozen precipitation
begins to fal Sweepers, if available, should be unsed
to keep the center bare As soon as snow has
accumulated to a depth that cannot efficiently be
handled by the sweepers, displacement plows and
rotary plows should be dispatched to remove the
windrows |f the pavement 1s warm enough for snow
to compact and bond or if freezing ram 1§ forecast,
anti-icing chemicals should be apphed prior to the
start of precipitation or as soon after its start as
possible When snow has melted or begms to
accumulate, or any Ice that has formed has been
disbonded from the pavement by the chemical,
sweepers should remove this residue

(2) The seventy of a snowstorm will
determine the extent of the area to be cleared
mmtially The objective should be to clear the entire
prionity 1 area, but should snowfall be too heavy to
accomphish this, operations should be reduced to
keeping the center of the pnority 1 runway and its
taxiways open If the full wadth of the runway cannot
be cleared, this situation should be reported In a
NOTAM giving details of the cleared wdth to alow
each operator to judge the suitabihty of conducting
operations swnce awrcraft requirements differ If this
width  will not meet mmmum operattonal
requirements, operations should be reduced further or
curtailed, and efforts should be concentrated on
satisfying those requirements

(3) Clearance of snow from the runway 1§
accomplished most effectively by operating a plow
team 1n echelon, figures 3-2 and 3-3, using a number
of displacement plows to move the snow with a
mimimum of rehandling into a windrow which can
then be cast beyond the edge lights by a rotary plow
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trench Replowing may ba required
to sustain trench effectiveness.

Figure 3-1. Typical Snow Trench.

The number of displacement plows to be used should
be based on the volume of snow handled and the
capacity of the rotary plow Blades should not be
dropped onto the pavement until the equipment isin
monon in order to avoid damage to pavement and
equipment. A safe distance should be maintained
between vehicles operating in @ team t O avoud
accidents resulting from loss Of wisibility  If wisibality
suddenly drops t0 near zero while plowing operations
are 1 progress, equipment should dop immediately
and radio [ts position to the supervisor Or snow desk.
No further movement should be dtempted until
visibility improves.

(4) If N0 wind 15 blowing, Snow can be
cleared to dther side of the rupway Selection of
casung direction can then be. based on Storage
capacity Of the field adjacent t0 the runway; wisibility
considerations, avoidance Of Structures, NAVAID's or
other dewices, and least effort clearance If a wind is
blowing, however, free choice of clearance direction
may not be possible because movement of Snow into
the wind will result in considerable dnfung back onto
the cleared areas and will reduce the operator's
visibdity In the case of a cross wind, clearance 18
best accomplished by plowing and castng with the
wind, figure 34, regardiess of the. situation on the
side of the runway where the snow will be deposited
(except make sure clearances are 1n tolerance with
figures 3-5, 3-6a, and 3-6b)
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(5) Equpment movements must he
carefully timed and coordinated to ensure an orderly
turnaround and safe reentry at the start of the return
pass. Close haison Most be maintained between the
control tower, SNOw control center, and SUpervisory
personnel The control tower should be 1n contact
with the snow control monitoring network whenever
equipment is Operaling On movement areas

(6) Theheight of a snowbank On an area
adjacent to a runway, tamway, Or goron should Ix
reduced to provide me overhang clearance and
reclude operationa problems caused by mgesuon of
E:e into turbine engnes or propellers stnking the
banks pnor to the area being reopened to aircraft
operations. Figure 3-5 show the desired maxmum
swow height profile which eraly should be
obtained. This profile should be checked for the
most demanding airplanes used a the airport to
ensure that props, Wing tips, €tc, do not touch the
snow with a wheel a the edge of the full-strength
pavement. When conditions permit, the profile height
should he reduced to facllitate future remova
operauons and to reduce the possibility of snow
ingestion nto jet engines Figures 3-6a and 3-6b
rovides a graphc presentation of the dope
ground plane) area to be kept clear Snowbanks
should not be. alowed between thin area and the
runway
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(T) Movement areas where aircraft will
operate at high speeds such as turnoffs should receive
tie same snow and ice control attention as runways
Areas of low speed operstion such as taxrways and
ramps C @ N also be critical under some conditions
Directional control and braking action should be
mamtamed under all conditions

(8) Aurports with p m t miltary operations
may have arresting barrers |ocated near tbe end of the
active runway Or the begmnmg of the ovemun area
Great care should be taken 1n clearing snow from tbe
batriers  Barriers located on the runway should be
deactivated and pendants removed prier to snow
removal operations Snow should be removed to tbe
distance required for effective runout of tbe arresting
system snow removal mvolving arresting barriers
should be ¢oordinated with the military tenant prior to
the snow removal season

(9) The faces of al signs and all iights should
be kept clear of snow and 1 good repair at all tunes
Prionity should be given to lights and signs associated
with bold lines and ILS cntical areas Tmme and effort
I clearmg snow from around the Lghts may be
mmmized by plowmg as close as possible to them It
is also recommended that the rem-g snow be
blown away using a truck-mounted airblast unit, the
arblast firm a broom, or by spraymng with a hquid
deicing chemical As alast resort, hand shoveling may

be necessary

(10) Centerhne and touchdown zone (TDZ)
hights 1nset 1 the pavement tend to form "igloos" of Ice
or compacted snow surrounding them Heat from the
lamps will melt even cold dry mow which will refreeze
and adhere to the pavement and then accumulate
around the hghts One method of control or removal 1§
described i paragraph 24 To prevent damage to these
hights, use rubber or plastic cuttmg edges or shoes and
casters on plow moldboards and tbe front of rotary
plows

(11) Striated pavement markings are useful n
reducing 1¢e bwldup

22 SNOW DISPOSAL. Some means of disposing of
snow most be provided when there 15 msufficient space
for storage adjacent to cleared areas This wall entail
loading bucks and hauling to & disposal site, pushing
the snow 1tto meltmg pas sited near tbe areas being
cleared, or portable meltmg pits set up over catch
basins Although meltmg pits elimmate long hauls and
may reduce truck traffic 1n the ramp area, an economic
analysis should be made to determme the benefit of

AC 150/5200-30A CHG 3

constructing and operatmg them Calculation of tbe
thermal energy required is based on the heat of fusion
of 1ce, 144 Btw/Ib (335 kJ/kg) and the specific heat of
ice, 0 5 Btw/lb (2 1 klkg) Submerged combuston
burners have been developed and are commercially
available A typical 10 x 8 x 8 (3 x24 x24 m)
deep melting pit contamning two burners can melt 120
tons of snow per hour (30 kg/s) consuming 60 gal
(227 Itters) of No 2 fuel o1l per burner

2 3 MECHANICAL METHODS FOR
CONTROLLING ICE Ice near the freezmg pount 15
soft and may be scraped off the pavement Cold, hard
ice bonds much more tenaciously and 1s difficult to
remove by mechanical means Scrapmg 15 not very
effective, and attempts to hift the ice from tbe pavement
by penetration with a wedge parallel to the pavement,
have only been partially successful ~ Cutting edges
attached to plow moldboardscan be operated In contact
with the pavement m the attempt to remove 1ce At
plowimng speeds above about 10 mph (16 km/hr), front-
mounted plows tend to bounce and leave ice on the
pavement Slower speeds, heavier plows, or plows
which can be downloaded cm reduce this "porpoismg”
or bouncing Application of downward force also helps
to penetrate and scrape the 1ce Although down
pressure can be apphed by hydraulic cylmders on front-
mounted plows, underbody blades can apply greater
pressure wrthout reducing steerng control  All blades
or cuttmg edges or the moldboards to which they are
attached should have trip mechanisms to release the
blade upon striking an obstacle m order to prevent
damage to the blade, truck, pavement 1nsert, or
pavement Carbon steel cuttmg edges run 1n contact
with the pavement wear rapidly and require frequent
replacement Tungsten carbide cutting edges are
extremely tough and can last for thousands of miles
They are brittle, however, and can chip upon striking
metal or other very bard projechions Serrated cuttmg
edges which cut grooves m bard 1ce are sometimes
used and will facilitate retention of chemicals and
abrasives which might otherwise be blown off
Centerline or flush lights should not be plowed with
metal cuttmg edges contactng the pavement, rubber or
polymer cutting edges wffl help prevent damage to the
lights Shush or very soft ice can also be removed
effectively by rubber cutting edges which squeegee the
pavement

24 ANTI-ICING VS DEICING The most difficult
task In winter mamtenance occurs when snow or ice
bond to the pavement Thus tbe primary effort sowld
be directed at bond prevention Though dry snow wiil
not readity form g strong bond even under heavy and
frequent wheel passes, wet snow and 1ce will develop
such a strong bond that mechamical remova s either
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difficult, slow, or damagmg to the pavement Ice
removal after formation 18 called deicing, preventing
the bond from formmg 15 called antricmg or bond
prevention Anti-icmg, which 15 recommended over
deicing whenever possible, | S accomphshed by
concentrating either thermal or chemical energy at the
pavement surface  Because Of me high cost of
mstalling pavement heating systems and the large
amounts of energy required to mamtam the surface
above freezing prior to the onset of precipitation, anti-
icing/deicing with approved awside chemicals 18
generally more economical Chemical application 1S n
either sohd (mcludes pre-wetted) or lignd form
Chemicals M hqud form are most effective for
uniform ant-icmg treatment 0 f  pavements All
deicing/ant1- wcing chemicals should be applied based
on pavement temperature rather than air temperature
(see AC 150/5220-13A, Runway Surface Condrtion
Sensor-Specification Guide)

a Deicing Chemicals Deicimg chemicals
should be apphed on i¢e 1/16 mch (15 mm) of less m
thickness Thicker layers of 1ce requme an extended
penod of time to obtam ice-free pavement However,
solar radiation from even a cloudy sky enhances
melting action to such an extent that ehmination of 1ce
thickness greater than 1/16 mch (1 5 mm) are possible

b Anti-icing Chemicals. The recommended
chemical form for ant-icing 15 iqud, although sohd
chemicals can also be effective 1n this application A
dry solid chemical has the disadvantages that f apphed
to a cold dry surface it may not adhere and therefore,
may be windblown Or scattered by arcrat movements
However, ¢ertamn physical properties of a solid, such as
its bulk density, particle shape, etc , may reduce these
tendencies  Regardless, wetting a dry anti-icing
chemical, erther durmg distribution or before or after
loading mto the apphcation vehicle, mproves the
ability to achieve uniform distnbution and improved
adhesion

25 CHEMICALS Any water-soluble substance wffl

lower the freezmg pomt of water and thus promote the
meltmg of ice Theoretically, the lower the molecular

26
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weight and the more mdividual particles (1ons) the
substance disassociates mto, the more effactiye the
product 15 as an 1ce control chemical, assuming its

solubility sall remams high at t h e freezing

temperature  For the purpose of shared mformation,
amport operators should advise t h e amlmes before
mtroducing a nev chemical on the arside

4. Approved Airside Chemicals. The F M
erther estabhishes approva specifications of, upon
recogniion, references t he  specificaons o f
professional associations such as the Society of
Automotive Engmeers (SAE) through Aecrospace
Material Specifications (AMS) and the Unned States
mihtary (MIL-SPEC) The approved airside chemicals
f o r non-amcraft apphcations are flud and sohd
products meeting .a generic SAE spacification or MIL
specification  These specifications require vendors t0
provide the awrport operator with a materia] safety data
sheet (MSDS) and certification that t h e chemucal
conforms t0 the applicable specification  With the
mcreased accountability placed on awrport operators to
manage deicing/anti-icing chemical runoff, they should
request vendors to provide certain environmental data
These data consist of pollutants that the Environmental
Protection Agency and the State Department of Natural
Resources requie of the awport operator m thewr
discharge reportng Typical mformation includes
percent product biodegradabality, biochemical oxygen
demand (BODS), chemical oxygen demand (COD),
pH, presence of toxic or hazardous components, if any,
and remammg ert elements after application
Related to the environment, MSDSs provide measures
on how to secure large product spills and a 24-hour
toll-free emergency phone number While these flmd
and solid specifications cover technical requirements
for deiemng/anti-icmg compounds, they do not address
the compatibility 1ssue of combimng products during
operations Arport operators shoul d query
manufacturers about the safe and proper use of
concurrently applying multiple deicers/anti-icers  The
FAA-approved amrside chemical specifications are as
follows
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|ce thickness

less than 1/32 [ 08]

(in) {cm]

Application Rate of Urea (1b/ft?) [kg/m’]

Temp. (F)[[C] i n degrees

AC 150/5200-30A

1/32 [ 08] up to but

not

1/8-1/4 [ 32- 64]

including 1/8 | 32]

30° [-1 1°] 25° [-3 9°]
016 | 078] 023 [0 11]
030 [0 15] 060 [0 29]
125 [0 61] 175 [0 86]

b Landside Chemicals

20° [-6 7°]

060 [0 29]

125 [0 61)
275 [1 34]

The most effective

temperature value The decreasing melting rate 15 a
result of urea's eutecttc temperature, defined in
paragraph 2f, which is apprommately 113°F (-115°C)

However, the presence of solar radiation assists urea
1n the melting action Pavement surface temperature
and 1ce thickness deternune the urea application rate

(2) Glycol-base Flnids. The approved
specifications  are  SAE AMS 1426B, Flud,
Deicing/Anti-icing - Runways and Taxiways, and
MIL-D-83411A, Deicer/Anti-icer Fluid (for Runways
and Taxiways) Composition of proprietary solutions
meeting these specifications vanes with the
manufacturer, though the glycol-base content is
approxamately SO percent. Application rates range
from 1-2 gal/1000 ft? for deicing and from
0 2-O 5 gal/1000 ft” for anti-ticmg  While the above
specifications only requare a euntectic temperature of
-10°F (-23°C) or less, propnetary products are
available wrth eutecttc temperatures as low as -75°F
(-59°C) Ethylene glycol has a eutecttc temperature
of apprommately -58°F (-WC) for an aqueous
soluuon of 5878 weight percent of ethylene glycol
and a freezing pownt of apprommately 8 6°F (-13°C)
for the pure fluid. Propylene glycol has a eutectic
temperature of apprommately -75°F (-59°C) for an
aqueous solution of 60 weight percent of propylene
glycol  Propylene glycol m 1ts pure form does not
have a freezing point per se but sets to glass below
-60°FF (-51°C) The following are two vaneties of
glycol-based fluids with their corresponding chemical
formula ethylene glycol (CH,)(OH)(CH,)(OH) and

propylene glycol (CH,)(OH)(CH)(CH)(CHy)

(3) Calcium Magnesum Acetate {CMA)
and Magneslum Calclum Acetate (MCA) Appendix 4
contains the approved "interim specification” for these
products  Currently, the SAE 15 1n the process of
writing a genenc solid specification which may replace
the speaficanon m appendix 4  Both products
function only as pavement surface deicers/anti-icier
Proprietary products are available having eutecttc
temperatures lower than that specified for ethylene
glycol Product applicauon rates are provided by
manufacturers

landside chemicals used for deicing/anu-icing, based
on both cost and freezing point depression, are from
the chlonide famaly, ¢ g , sodium chloride (rock salt),

calcium chlonde, and hithuum chloride Unfortunately,
these chemicals are known to be corrosive to aircraft,
and. therefore. are prolbited from use on awcraft
operational areas However, some chemicals that are
classified as salts, such as CMA, sodium for-mate, and
potassium acetate, are approved for amside use
because they are able to comply with the SAE
specificaton for noncorrosive chemicals It should be
noted that when any corrosive chemical 18 used,
precautions should be taken to ensure that vehicles do
not track these products onto the operational areas

26 ENVIRONMENTAL ASPECTS OF DEICING
CHEMICALS All freezing pomnt depressants may
cause scaling of portland cement concrete (PCC) by
physical action related 10 the chemical concentration
gradient 1n the pavement Deleterious effects on PCC
can be reduced by ensurng sufficient cover over
reinforcing steel (minumum of 2 waches (5 cm)), using
air-entraming additives, and avoiding applications of
chemcals for a year after placement Concrete
meeting the compressive strength outhned 1n ASTM
C 672 or concrete receiving @ prior application of
commercia concrete sealer, such as boiled linseed 01l
will perform very well when subjected to chemical
decers No surface degradation of asphalt concrete
has been observed due to deicing chemucals Both
deicing chemicals commonly used on airfields, urea
and ethylene glycol, rapdly biodegrade mm t h e
environment athough brological oxygen demand 15
high Low temperatures and dilution from heavy
runoff dunng perrods of use tend to mimmize this
Urea decomposes to ammonia which may be quickly
dissipated.

27 RUNWAY FRICTION IMPROVEMENT Since
snow and 1ce degrade the coeffiment of friction
between rubber tires and pavement and could pose
an unsafe condition for arcraft, 1t 1§ important to
clear to bare pavement whenever possible There are
situations where complete removal 18 difficult or
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impossible to achieve within a required span of time

At temperatures approaching the gutectic temperature
of a deicing chemtcal, for instance, it may require an
hour or more for the chenucal to go wnto solution
and melt the ice There are two techmques for
modifying the frichional coefficient of a pavement
covered with jce or compacted snow one by building
1n a texture on the surface. and the other by surface
treatment of the jce or snow It should be
emphasized, however, that an abrasive 15 not a deicing
chenucal and wiall not remove ice or compacted
snow--in fact, heavy applications of abrasives can
insulate the 1ce and prolong its presence

a Pavement Surface Modification  Surface
texture and surface treatment modifications will not
individually increase the coefficient of friction of 1ce
formed on the surface, but combined they waill
enhance the response of chemcal treatment

(1) Pavement Groovimg Grooves cut 1nto
the pavement will trap deicing chemtcal, reduce loss,
and prolong us action Grooves also assist m
draining melt water and avoiding uts refreezing  There
1s empurical evidence that grooves and porous friction
courses modify the thermal charactensucs of a
pavement surface, probably by reducing the radiant
heat loss and delay the formauon of 1ce There do not
appear to be any negauve effects from grooved
pavements

(2) Porous Friction Course (PFC) PFC
has generaly the same benefits as grooving Open
graded asphalt concrete 1s less effective m improving
coefficient of friction under icing conditons because
the open spaces wll till with compacted snow, and to
a lesser extent with 1ce 1n the case of freezing raimn.
Most maintenance personnel have found that chenmcal
treatment rates must be mcreased on this type of
pavement compared to dense graded asphalt concrete
because of dramnage of the chemical The drainage
characteristics also change as abrasives accumulate 1n
the voids and plug them.

b Surface Treatment. This 1s the approach
taken to rapidly increase the frictional coefficient of
an 1ce surface Two methods are available
application of coarse granular material (abrasives) and
scarifying the ice surface with a serrated blade A
friction value measured below 27 (MU equivalent), as
discussed In paragraph 13, indicates that surface
treatment should be mmuiated
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(1) Abrasives Granular material provides
a roughened surface on ice and, thereby, mproves
aircraft directional control and braking performance
Use of abrasives should be controlled carefully on
turbojet movement areas to reduce engine erosion. |f
the granules do not embed or adhere to the e, not
only are they hkely to be ingested in engines but they
can be blown away by wind or scattered by traffic
action and serve no useful function This 1§
particularly the case when ice or compacted snow 1S
at temperatures below about 20°F (-6 7° C) since no
water film exists on the surface to act as an adhesive
There are three approaches to reducmg  loss of
abrasives (a) they can be heated to enhance
embedding 1nto the cold surface, (b) the granules can
be coated with a noncorrosive dewcing chemtcal 1n the
stockpile or 1n the distributing truck hopper, Or (c)
water or diluted deicing chemtcal can be sprayed on
the granules or the pavement at the tune of
spreading |f stockpiles are kept in a heated
enclosure and spread promptly after truck loading,
sufficient heat may remain for embedding without the
necessity for any further treatment. One method of
setting the sand, though difficult to Implement, is to
apply heat after the sand has been spread by using
weed burners or other open flame sources
Maintenance personnel should make a teat on an
unused pavement covered with ice or compacted snow
to determine if bonding 1§ adequate to prevent loss
When the shippery condition giving nse to the
requirement for abrasives has passed, treated
pavements should be swept to remove the residue and
prevent engine damage Abrasives should be used
when the frichon measurement j§ below 27 (MU
equmvalent) Other factors to consider when deciding
to apply abrasives are pavement and air temperature
and frequency of operations

(2) Ice Scarifying Directional control of
vehicles on an jce or compacted snow surface can be
mmproved dramatically by cutting longitudinal grooves
i the ice However, no improvement in braking
effecuveness results from grooving, so this approach
1s only an expedient to be employed when very low
temperatures prevent rapid chemtcal action or
mechamical removal The grooves trap abrasives or
chemicals and hence. contribute to improving the
surface friction characteristics or melting action
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turbojet movement areas to reduce engine erosion If the
granules do not embed or adhere to the ice, not only are

they lkely to be ingested mn engmes but they can be
blown away by wind or scattered by traffic action and
serve no useful function. This 1s particularly the case
when 1ce or compacted snow 1s at temperatures below
about 20° F (-7° C) since no water film exasts on the

surface to act as an adhesive There arethree
approaches to reducmg loss of sand (@) they can be
heated to enhance embedding nto the cold surface, (b)
the granules can be costed with an approved deicing
chemical 1n the stockpile or m the distnbutmg truck
hopper, or (c) dilute deicing chemical can be sprayed on
the granules or the pavement at the time of spreading If
stockpiles are kept m a heated enclosure and spread

promptly after truck loading, sufficient heat may remaimn
for embedding without the necessity for any further
treatment One method of settmg the sand, though
difficult to mnplement, 1s to apply heat after the sand
has been spread by using weed bumers or other open

flame sources Maintenance personnel should make a
test on an unused pavement covered with 1ce or
compacted snow to deterrnme if bonding 1s adequate to
prevent loss When me shippery condition giving rise to
the requirement for sand has passed, treated pavements
should be swept to remove the residue to prevent engine

damage Sand should be used when the fhction
measurement, as discussed n paragraph 13, 18 below 27
(MU equivalent) Other factors to consider when

decrding to apply sand ar¢ pavement and air
temperatures and frequency of operations

{2) Ice Scarifying Directional control of
vehicles on an 1ce or compacted smow surface can be
mproved dramatically by cufting longitudinal grooves
inthe ke However, no improvement in braking
effectrveness results from grooving, so this approach 15
only an expedient to be employed when very low
temperatures prevent rapid chemical action or
mechanmicat removal The grooves trap sand or
chemicals and hence contribute to mmproving the
surface fniction characteristics and melting action

28 SAND

a Materials. All sands do not perform the same
Studies have shown, however, that virtually any sand
will be adequate to Improve traction on arunway |f used
mn sufficlent quantities In genmeral, the greater the
quantity of sand apphed, the greater the mcrease
traction Fme sands show supenor performance on
warmer 1ce (> 20°F (-7°C)), while coarser sands show
superior performance on colder ice (<15°F (-9°C))
(For the purposes of this AC, sand retained on a #30
sieve 15 considered “coarse,” and sand passing a #30
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sieve 1s considered “ ‘fine”) The type and quantity of
sand usad, therefore, should be based on local needs,
avallability and price, and requred application rate
based on expenenceé While some sands may be more
expensive, a lower required application rate may make
such a sand the most economical choice for a particular
arrport. Tenant airles should be consulted about the
material used on the runways

(1) Standard. The following Is the minimum
acceptable standard for sand  Fricion improving
materials applied to airport movement surfaces shall
consist of washed granular mineral sand particles free
of stones, clay, debris, slag, and chlonde salts and other
corrosive substances The pH of the water solution
contaiming the matenal shall be approxmmately neutral
(pH 7) Material shall meet the following gradation
wmg U S A Standard Sieves conformmg to
ASTM E 1181

Sieve Designation Percent by Weight Passing

8 | 100

80 | 02 |

(2) Recommendation. For optmum
performance on both warmer and colder Ice, a gradation
that balances fine and coarse particles 1s desireable For
this reason, the inclusion of an additional sieve beyond
that requred by the FAA mmnmmum standard s
recommended, resultmg 1o the following gradation

Sieve Designation Percent by Weight Passing

8 100
30 20-50
80 02

b Application. Hard silica sand provides the
greatest mncrease 1 traction and remams effective the
longest when compared to softer materials because of its
resistance to fracturmg However, it 15 also very
abrasive and, therefore, more potentally damaging to
arrcraft engmnes Limestone 1S softer and may be used
where available if abrasion needs to be reduced Tests
have shown that apphcation rates of 0 02-O 1 Ib/ft’
(0 1-O 5 kg/m”) of sand will substantially increase the
runway fiiction coefficient. The greater amount s
required at temperatures approaching 32°F (0°C), the
amount decreasing as the temperature drops  Fractured
particles provide some advantage m traction
enhancement but not enough to justfy much of a
dafference m cost.
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¢. Chemically or Heat-treated Sand Granular
particles may be treated with approved chemicals or
heated to make them adhere tO ice, thereby preventng
loss of material At temperatures above 15°F (-9°C). a
soluion of amside urea may be used, below this
temperature, glycol or potassium acetate will be more
effective Approxmately 8-10 gallons (30-40 Irters) of
fluid chemcal are requured to coat one ton of sand. The
most effective method of applymg the chemical 1s to
spray 1t on granules as they drop onto the spmner

30
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mechanism Of a material Soreader since wettmg 15 more
thorough than pouring the chemicals onto the stockpile
of the hopper load Beow O°F (-18°C), heated sond can
be more effective because of more rapid adhesion Of the
granules to 1ce  |f the decision 15 made to use heated
sand, a coarser mixture should be used, as fine partrcles
cool too rapidly on dispersal before hitting tbe ice

Sands heated to 80°F (27°C) or hugher adhere well to
1ce
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APPENDIX 1. EXAMPLES OF SNOW NOTAMS
These examples illustrate SNOWNOTAM mformation  €hung t 0 conditions existing On novenent areas dunng

eriods 0f SNOW and ice and actions t aken t 0 maintain operational capability See AC 150/5200-28, Notices t 0
I men (NOTAMS) f or Awrport Qper ators, for great er detal

Contractions: Meaning:

BRAF Braking action fair

BRAG Braking action good

BRAN Braking action nil

BRAP Braking action poor

CHM Chemcals applied on runway
CLSD d osed

FRZN Frozen

I R | ce on runway

IN Inch(es) _

LGT Light, or lighted

| SR Loose snow on runway
MAEW Men and equi pment wor ki ng
MU A runvva(}/ friction measuring ratio
OBSC Qobscure

OVR Over

PSR Packed snow on runway _
SIR Packed or conpacted snowice on runway
PTCHY Pat chy

PLW Pl owed

RUF Rough

RY Runway

SND Sand or sanded

SLR Slush on runway

SNW Snow _

BERM Snowbank contains earth/gravel (AK only)
DRFT Snowbanks drifted by w nd
SNBNK Snowbanks, pl owed

TWY Taxiway

WER Vet snow on runway

i (location identifier)

Examples
### 9-27 172 IN PTCHY SNW PLW 75 WIDE+RY LGT E 2000 OBSC

Explanation A airport’s 8000t 24km runway has been plowed its entire length but for only pert of its
width.| t has reopened for traffic until It can be closed for further snow renoval, but the pl owed poruon has
pat ches of snow end the edge lights on the eastern fourth of the runway are conpl et el y obscured by snow

### 9-27 122 IN SIR PLW 100 WIDE SND 5500/75 BRAG DC¢

E:Flanatmn. The center 100 ft (30m) of a 150 ft 346 m) wide runway has been pl owed its entire length but
onfy a 75 ft. (23 m) wide stnp 5500 ft. (17 km |ong has been sanded. PLWis used only if a portion 0f the
surface has been ploved. When reporting braking action, the t ype of vehicle Or aircraft f r Omwhich the report 1s
recerved Shoul d be given
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APPENDIX 2 . TYPICAL SNOW PLAN

The following snow plan prowides @ guide for
preparation Of an actural plan The actual plan
should be tailored to the umque reguirements and
conditions a the arrport. See paragraph 16 for a list
of items that should be considered for mclusion 1n @
Snow Plan

MUNCHO AIRPORT
SNOW AND ICE CONTROL PLAN
I Responsibililes and Suopervision

a. The awport manager or his designated
representative iSresponstble for the following (inctude
if possible who 15 authonzed to make deasions and
their phone numbers)

(1) Determumrg when snow removd or
anti-icing operations Shal “begin This will be based
on the managers evaluation of existing field conditions
and present and forecast weather

(2) Mamtatrung a constant check of runway
conditions during SNOW Or e SSOrms {0 determine
presence of snow, 1ce, or slush and their depth and to
determune the coefficient Of fricuon by use of our
qualified friction tester

(3) Keepng dl NAVAID snow clearance
areas within snow depth limits for the specific
of glide dope antennaconfiguration and noumngq{ﬁg
loca airway facilities (AF) sector office at 887-0500
immediately UPON engaging the snow remova plan

(4)

through the Notice to Airmen (NOTAM) system by
calling 887-6532 pnor t0 commencing Snow removal
or 1ce control operauons, when low friction
measurement readings are recorded, when ridges or
windrows Of SNOW remain on or adjacent to movement
areas, when any hazard to aircraft operations exists, Of
when condions change from those repotted by a
previous NOTAM

(5) Informing the atrport traffic control
tower at W-8765, ar carner operations Office
(United 887-6565, Delta 887-6546), and other airport

Disseminating airport information

users (Joe at 887-1212, eic.) of the current airport
surface conditions

b All fixed-base operators will be responsible
for snow remova and ice control on their designated
ramp areas

¢. AU supervisors (Le., Chief Mamtenance
Engineer) mvolved m snow removal and ice control
are responsible for the effiment operation of snow
and 1ce remova equipment. All equipment must be
inspected by supervisors t0 ensure proper operation
Equpment should be pmperly sheltered to ensure
complete, prompt readiness for use A 72-hour
suppR/ of gasoline and diese] fud must be kept on
hand 1n the event that a prolonged storm occurs
The equipment MUst beinspected for damage and/or
mainttcnance needs after each snow and 1ce removal
event.

2. Vehicles

a All snow remova and ice control vehicles
operaing on arcraft movement arees must be
equipped with a two-way radio or be under the direct
control of a vehicle SO equipped Radios must be
capable of momtonng the ground control frequency
(or such other frequency assigned by the awrport
waffic control tower) a al times

b All outside contractors employed for snow
and 1ce control operauons (currently Brttany
Construction) will be subject to all auport
regulations They will operate under the supervision
of the airport manager or his representative and get
clearance from the atrport traffic control tower prior
to enterng movement areas At no ttme will
contractors be permitted to operate equipment beyond
the limuts of the ramp areas without bemg cleared by
the appropnate authorities and without beimng
accomlzgned by a radio-equipped vehicle All vehicles
must equipped with the necessary lights and
warning signals for night operation 1n accordance wath
AC 150/5210-5, Painting, Marking and Lighting Of
Vehicles Used on an Airport

¢ Thefollowing arrport-owned equipment and
authorized operators will be utihzed for snow and ice
control on movement areas

Vehicle No Type Plow operator Home Phone
1 4x4  Truck 14 ft Blade ~J Doe 123-4567
2 4x2  Truck Rotary R Jones 999-0001

3 (list continues)
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Another possibility is to list personnel and eguipment
separately so that there IS more flexibility and
efficiency-—this 1 a function of awrport sze and
organization. Reference may be made to a list of
current personnel kept in specific location &t airport.

d. Brittany Construction Company is the
contractor for prowiding equipment and trained
personnel for emergency snow removal operations on
an as-needed basis. Equipment available from the
contractor three graders, two front-end loaders, and
four 4x4 tracks equpped with 12-ft. (3 7 m) reversible
plows The contractor will furnish driverfoperators
and al maintenance support

Contacts with Brittany Construction Company

Day  222-1492
Night 111-1895 (Sam Foreman)

Requests for contractor support must be approved by
the arport manager (Jdm) or his representative
(operations Officer)

3 Snow Remova Operations.

The following principles regarding snow removal shall
be adhered to |0 mamntaimng safe operating
conditions on airport movement areas

Dnfted Of windrowed SNOW will be removed
completely and promptly from runway, taxiway, and
ramp surfaces.

lo the event of heavy snow accumulation, the height
of snowbanks alongside usable runway, taxiway, and
ramp surfaces must be such that a(yl) al arrcraft
progellers, engine pods, rotors and wingups wll clear
each snowdrift and snowbank when the. aircraft’s
landing gear traverses any fdl-strength portion of the
movement area, and (2) the permussible Snow heights
of ghide Sope clearance aress are mamtamed

lo the event that the snow removd crew is unable to
comply promptly with the requirements stated above,
the aurport manager or his representative wll utilize
the Nouce to Airmen system to describe the
condiions and will pmmptly noufy the air carrier
operations offices, airport control tower, and other
airport USers.

a Snow remova operations are to commence
when snow begans to accumulate on the movement
surface. The runway will be closed for aircraft use if
it has more than 12 inch (1.3 cm) of dush or 2 inches
5 1 an) of dry snow.
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b The active runway, associated parelle
taxiway, aNd taxiways connecting the active runway to
the parking ramp are designated Priority 1 Ths will
usually be the shaded areasin figure A2-1 Standard
procedure will consist of*

_ (1) Duspatching brooms to maintain the
centerline dear,

(2) Utilizing displacement plows to move
th((aj snow Cast by the brooms along the edge Lights,
an

(3) Displacement plows will be utilized to
create a windrow, and rotary plows will be utilized to
cast the snow beyond the edge lights

¢. Show remova operations will commence
concurrently on the Aircraft Rescue and Firefighting
(ARFE? access roads and/or emergency airport access
gates, the aircraft parkang ramp, and the crosswind
runway and its associated taxiways as shaded 1n
figure 1 While work 1s progressing on these areas,
the condition of the active runway will be monitored
by the crew chief. If contnuing snowfdl requires
replowing, work in all other areas will be suspended
and equipment diverted {0 marntaining
the active runway

~d Maxmum alowable snowbank height s
defined In the graphic on the next page
Figure A2-2) and should be checked frequently by
the crew chief Snowbank beightis should be lower
than this if possible

e. Signs and lights should be frequently
checked by the crew chief for wisibahty and should be
cleared as approprate

f. Snow remova operations on the airport
access roads, auto parking |ots, and service areas will
receive lowest prionty The equpment dedicated to
therr mantenance will be used, but they will be
plowed only after drivers are available Because of the
importance Of the ssfe movement of passengers and
visitors on the an-port properties, access roads,
parking areas, and sdewaks should be properly
plowed and deiced Thus requires dtffereot pieces of
equpment and different téqhemi(:ais than used on
arrcraft movement surfaces and will cormdiy be the
responsibility Of facihties maintenance crews,
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The glide slope snow clearance areafor the
“capture-effect® antenna configuration should be
evaluated by the. crew chief and cleared as shown on
figure A2-3 Contact should be made with the arway
facilities manager or hus designee ai 887-6532 and the.
ar traffic control tower at” 887-8765 before moving
equipment iato the ground plane area.

4 Jee Control. Icing conditions occur m O S t
frequently a air temperatures between 28 and 34°F
(-2 and 1°C), though there have been instances as low
as 5°F (-15°C) and as high as 40°F (4 4°C) Frequent
contact should be made by operations staff with the
National Wesather Service or the contract weather
service when the au temperature falls in the mmt
probable icing range Runway sensors which are
monitored by operauons division employee3 arc
important tools In determining when icing conditions
may occur

a. Ronways, Taxiways and Ramps It is the
policy of this airport to apply X-7V liquid deicing
chemica meeting SAE specification AMS 1426A to
all priority 1 movement areas as soon as the
pavement surfaces become wet and the temperature
IS close to 32°F (0°C) as an anti-idng treetment  In
the event that xe forms on movement aress, the
standard procedure will be to apply prilled (solid)
urea a the rate of 0 1 1b/ft? (49 kg/m? ) when the
temperature is above 20°F %%TC) and sand wetted
with X-7V a temperatures below this. Absolutely 1
chlonide SAlts or other corrosive chemicals are to

used on aircraft movement areas

AC 150/5200-30A
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b Access Roads and Parking Areas. Sodium
chlonde and calcium chloride are permussible on
automobile roadways. Sand used in these areas may
be treated with these chemicals tO assist 1n adhering
to the 1ce and to prevent stockpiles from freezing
Bridges MOst receive Specia attention sice icing
frequently occurs on those surfaces pror to the
adjomming pavement because Of coolng from
underneath.

5  Cleanmp. AU snow windrows must be removed
as soon as possible after a storm ends. Sand will be
removed from runways as SOON &s the surface 15 dry
and braking action has been restored The crew chief
and/or operations staff wall ensure that this is done
‘The airfield should be checked for broken or damaged
hghts and signs and repairs should be made.

NOTE It is useful to append bsts of personnel with
their phone numbers, maps showing routing of
equipment teams, radio frequencies or channels
assigned to snow and 1ce control equipment, and
other specid locd conditions affecting operations.
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Figure AZ-1 Priority Areas for Snow Control at Muncho Airport
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hreshold
resho 200° y -

Ground Flane Area

*

Maxizum gnow depth 1000°
allowed for this typef
of glide slope antenna
configuraticn ie 18" |

S$nowbanks 1in this srea
¢hould be lest than 2

A i b s bt B ol e ) ] e

W

57

ILS Runway

o!

ol

400t Glide Slope Antenna

NOTE 1. A Sideband Reference G5 requires less than
6 1inches in the GS sriow cl earance area.

NOTE 2. Snowbank heights defined in figure A2-2
nust also be net.

Figure A2-3 Snow Critical Areas to he Kept Oear of Snow Accumulation
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APPENDIX 3 « SNOW AND ICE CONTROL AS A MATERIALS
HANDLING PROBLEM

1 Introduction. Snow and 1ce have many unique
properties which distingush them from other
meaterials commonly handled by mechanized mobile
equipment. Earthmoving equipment, for example, is
generally not well-adapted to handling snow because
the properties of snow are so different from earth
and other munerals for which this equipment Was
designed. Typical Of these properties is jts umque
density, hardness, therma instability, cohesveness,
and metamorphism (g€ hardening) Of snow under
vaying winter conditions

2. Smew SNOW IS @ porous, permeable aggregate
of ice grams which Can be predominantly single
crydas or a close grouping of severd crydas The
pores of cold, dry snow are filled with air and water

v:g;or In wet snow the grawns are coated with iquid
water

a Denslty This 18 the mass per umt volume,
ameasure of how much materid there s in a given
volume. Values range from very low 3 Ibft
(50 kg/m’) for low denstty, new snow) to about
37 b/t (600 kg/m’)  Old snow which has not been
compacted by vehicles or other loads normdly wall
not exceed adensity of 2.5 lb/t’ (400 kg/m’)  When
density exceeds S0 Ibs/ft* (800 kg/m®), the an passages
become discontinuous and the materia becomes
mpermeable, by convention, it is called i Ce
Uncompacied snow has little bearing capacty, SO
whedls readily sink wnto it and encounter rolling
resistance. SNOw 1ncreases 1n denstty either by
deformation such as trafficking or by anatural agin

rocess (see paragraph e below) Density 1s measur
weighing a sample of known volume Though
earth wall compact to some extent, its denstty on
handhing will increase only a few percent. In contrast,
snow will eastly increase 1 densty over g0 percent
during plowing or trafficking

b Hardness Hardness or strength depends
on the gran dructure and temperaiure. Gramn
structure, ia turn, is dependent on the denstty of the
snow and the degree of bonding between adjacent
gramns. Snow when it first falls IS cohestonless, Le.,
mndividual grains do not suck to one another, but
bonds quickly form and grow at gram contacts AS
the temperature of the snow approaches the metung
pomt, 32°F (WC), liquid water begins to coat the
snow grams and though denstty remains the same, the
srength will decrease Conversdly, the strength or
hardness will Increase as temperature drops Hard
snow 1s difficult to penetrate with a bucket or a blade

plow or to disa te with a rotary plow ical
vaues for un%gfﬁed compressive strmg';rtw of
well-bonded snow range from less than 1 Ibffin?
(6.89 kPa) for new snow with density of 62 b/t
(100 kg/m®) to 30 1bAn® (207 kPa) for well-bonded
snow with denstty of 25 1b/ft? (400 kg/m’) Hardness
18 sometmes determined by measuning the resistance
to penetration However, since a very good
correlation exists between compressive strength and
density for cold snow, determination of the density
may suffice to indicate the snow hardness In
contrast, the strength of dry, frozen ground s little
different from thawed ground It 15 only when soil
contains water that the drength increases upon
freezing, and depending upon the 1ce content, it wall
be much hke hard, compacted snow or ice in 1its
strength

¢. Thermal Instability Snow exists
temperatures relatively close to itS melting pont
Most snow properties are dependent on the
temperature  Strength, for example, wall decrease
rapidly when temperature approaches 32°F (CPC) and
will increase, though at a dower rate, as temperature
18 lowered. The thermal instabiity of snow s
parucularly mmportant In the case of metamorphusm
(see paragraph e below)

d Coheslveness Individual snow grams will
bond to one another to form a consolidated mass
Although cold, dry snow when imtially deposited will
tack cohesion, the age hardening process wall quickly
lead to bond formation and increasing COheSION (see
next paragraph) Fine particles of snow produced by
a rotary snowplow wall adhere to each other on
contact and tend to clog cutung and blowing
equipment,

¢ Metamorphism Metamorphism 15 aso
called age hardeming. The Structure of a show mars
is continually changing by migration of water vapor
from smadl to large grains. The number and extent
of grain bonds increases with tune even in an
uncompacted mass, and, as a consequence, the denstty
and, hence, the strength increases The rate of change
15 mcreased when a natural snow cover 1s disturbed by
wind dnfung or by mechanical agitation such as
plowmg;, m efther case, the snow is broken mto
smaller fragments, increasing the surface area and the
potenual for a greater number of gram contacts The
mcrease m srength or hardness can be very rapid
following plowng, particularly after blowing with a
rotary snowplow  Only 2 or 3 hours after plowing,

1
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snow may require three times the amount of work to
reprocess it For this reason, it 1s advisable to clear
snow to 1ts find location as promptly as possible 1m
order to mimimize the amount of work involved

3 Ice Ordinary 1ce 1s a sold form of water
consisting of a characteristic hexagonal symmetry of
the water molecules Its strength and slipperiness
distinguish 1t from snow both in the action of rubber
ures trafficking & 1cecovered pavement and in the
effort nvolved 1n 1ts removal

a Methods of Formation There are four
common methods by whtch ice will form on a
surface (1) radiation cooling, (2) freezing of cold
rat”, (3) freeze-thaw of compacted snow, and (4)
freezing of ponded or melt water

(1) Radiation Coollng Any body will
radiate energy to another body having a lower
temperature  Pavement exposed to the mght sky wall
radiate energy to that nearly perfect blackbody, and if
the heat 15 not replaced as rapidly as 1t 1s lost, cooling
will result Pavement temperature can drop below
freeung eve” when the air temperature 1s above
freemng Water vapor 1n the air deposits on the cold
surface and freezes, the rate and quannity depending
on the amount of moisture 1 the air and the rate at
whtch the heats of condensation and fusion of the
water vapor are dissipated. The 1ce forms in discrete
particles and may not cover the pavement completely
Bonding 15 generally not very strong since particle
contact area 15 small eve” when the pavement 1s
completely covered, and therefore removal 1s not
difficult. A ten” applied to this type of 1ce 1s surface
hoar, or more commonly *hoarfrost® 0" occasion
dew will form, then freeze, because of its greater area
of contact, bonding will be very strong Since the
layer of 1ce so formed will be very thm and nearly
invisible, it 15 sometimes cdled “black 1ce" Clouds
or fog will usually prevent cooling of pavement by
outgoing radiation

(2) Freezing of Cold Rain Freezing rat”
18 one of the most common methods of 1te formation
and one of the most difficult to remove If the
pavement 1§ at or below 32°F (0PC), ram falling on 1t
may freeze, depending on a number of factors
Conditions favormg formation of so-called glare 1ce or
glare, a homogeneous clear 1cg cover, are a slow rate
of freezing, large droplet size, high precipitation rate,
and no more than a slight degree of supercooling
The ram has an opportunity to flow over the surface
before freezing, forming a smooth, tightly bonded
cover  Glaze usualy forms at amr temperatures
between 27 and 32°F (-3 to (°C), though some cases
have been reported as low as -5°F (-20°C) or as high
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as 37°F (3°C) Because of 1ts intimate contact with
the pavement, glare 1ce 15 difficult to remove by
mechanical means

() Freeze-thaw of Compacted smow At
low temperatures compaction of cold dry snow by
passage of wheels will not cause a strong bond to
develop between snow and pavement However, if
the snow has a high water content or some melting
takes place and the temperature subsequently drops,
a bond as strong as that of glare 1ce can develop

(4) Freezing of Ponded or Melt Water
These are commonly caled icings (or "glaciers” in
some regions) Though the ten” was originally
hmited to 1ce formed from groundwater flowing onto
a pavement, by extension 1t applhes to water from any
source other than directly from rati Thus, melt
water resulting from poor drammage or water
impounded by snow windrows can cause 1CIngs  This
type of e 18 usualy well bonded to the pavement
and, 1n addition, its thickness may exceed that of the
other types described above This 15 the easiest kind
of 1ce to avoid, proper maintenance practices will
prevent accumulation of water leading to icings

b Adhesion to Surfaces The bond between
e and pavement when 1t 1S well developed will
exceed the tensile strength of 1ce, and, therefore, when
mechanical removal 15 attempted, failure will occur
erther within the 1ce or m the pavement “self

¢ Density Bubblefree e has a density of
57 1b/t? (917 kg/m?), though by convention compacted
snow whtch has become Impermeable (there are no
connected air passages) is caled 1ce This occurs at a
density of about 50 b/’ (800 kgm®) Ice ansing
from compacted snow will not ordinarly densify
beyond this value

d. Strength. Ultimate strengths of ice at 23°F
(-5°C) are asfollows

Tension 15 kgf/em® 210 1bf/in?

Compression 35 500

Shear 7 100

Flexure 17 240
(bending)

Ice 1n the wicimity of the melting point has eve” lower
flexural ngidity and, therefore, wall not be fractured
when a tire rolls over @ me-covered pavement [ce
becomes bottle with creasmg ngdity at low
temperatures (below 2(°F (-6 7°C)) The bond strength
aso Increases as the temperature decreases




10/191

4 Slosh. Wet SnOwW has liquid water coating tbe
grams. Wet snow is easily deformed since the grams
are lubricated and slide easily past one another |f
the deposit isfredy dramed, no excess water beyond
that wetting tbe surface of each gram will be. present.
If, however, the Snow lies on an Impermesble surface
such as a pavement, water may not drain freely from
It. When the amount of excess water reaches about
15 percent g ¢, the amnount 1n excess of the fredy
drained State), a viscous States reached and the mass
will splash and flow like a thick hquid. Upon
impactmg a surface, such as the landing gear or
underside of an aircraft, the excess water will dram
and the snow wall compact and frequently bond to the
surface Slush on a runway 15 a hazard because gl) 1t
greatly mcreases drag during tbe take-off roll, (2) it
reduces directional control t0 a great extent, and (3)
1t decreases braking effectiveness |t can be removed
by use of displacement plow which are preferably
fitted with rubber or polymer cutung edges (see
paragraph 23)

AC150/5200-30A
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APPENDIX 4« INTERIM SPECIFICATION FOR CMA/MCA

The sponsor of a certified Tt not use a
CMAMCA deicing/anti-cing chemical unless the
chemical meets the intenm specificaion Of this
appendix Although this appendix uses the term
“vendor’, the appendix does not creste directly any
obligations on vendors The appendx is written to
assist the airport sponsor in acquiring these chemicals
by providing the SPONSOr with specifications that can
be readily attached to a procurement contract.

L SCOPE.

11 Form. This intesim specification Covers a
chemical deicing/anti-icing chemical in the form of a
sohd.

12 Application Primanly for use m
deicing/anu-icing aircraft maneuvering aress, such as
airport aprons, runways, and taxiways, but not aircraft.

13 Precgutions This product 1 a stable,
relativey nontoxic chemical as described by the
Matenal Safety Data Sheet of paragraph 4.51
However, the purchaser should teke n
precautionary measures to ensure the hedth an
safety of dl personnel involved with the product For
example, avoid product contact wath eyes and skin and
prolonged breathing Of product dust.

2 APPLICABLE DOCUMENTS The below
referenced  publicalions.  Aerospace  Material

Specifications (AMS) and the American Public Health
Association (APHA), form apart of this specification
to the extent specified herein The latest issues Shdl
apply

a.  AMS 1426A . Deicing/Anti-icing Huid
- Runways and Taxiways.

b AMS 1730A - Urea Product, Shotted.

¢ APHA . Standard Methods for
Examunation of Water and Wastewater
3 TECHNICAL REQUIREMENTS

31 Composition ~ The product shdl be a
calclum magnesium acetate product complying with
the following chemica requiremeat. The level of
soluble chloride shdl be no grester than 250 ppm,
determined in accordance with either Method 112A
of APHA Standard Methods for Examination Of
Water and Wastewater or with arecognized analytical
practice.

311  Moisturee reported a n d  determined
1 accordance with American Society for Testing and
Materials ASTM E 203

312  Insolubles Leved in Aqueous Solug;qn The
level of product isolubles In a 10 percent DY weight
solution of product in ASTM D1193, Type IV water
shal not exceed 0 S percent as determined m 3 121

3121  Thirty grams of product diluted to 200 ml
shall be freshly made, and maintained & 37°C (100°F)
with agitation for 1 hour Pror to filtening, the
solution should be alowed to cool to room
temperature  The insoluble maiter shal be collected
with the aid of a vacuum-filtering apparatus consisting
of a water tT filter pump, a 2,000 ml Erlenmeyer
flask, a size 4 (126 millimeter LD ) Buchner funne,
and a piece of 126 centimeter diameter (126 mm)
Whatman No Sfilter paper, or equivalent. The filter
paper shal be dried at 60°C (140°F) for 3 minutes m
a gravity convection oven, cooled for 3 minutes ina
desiccator, and weighed to the nearest 01 mg. The
filter paper shall be placed 1n the Buchner funnd so
that its circumference coincides with the filter paper
wetted with approximately 10 cc of dustilled water i
order to secure'it properly i place The test sample
shall be rinsed wath 25 cc of distilled water from a
wash bottle, and the rinse transferred to the funnd,
ensuring that any remammng msoluble metter is
completdy transferred with the rnse. When dl the
miual liquid and the rinse have been transferred
through the filter, the sides of the funnd shdl be
washed with 25 cc of distilled water from a wash
bottle and the rinse alowed to filter The vacuum
of the flask shdl be relieved and the filter
removed from the funne  The filter paper shdl be
dried for 1 hour at 60°C (140°F) m a gravity
convection oven, cooled for 3 minutes in a desiccator,
and weighed to the nearest 01 mg. The percent
insolubles (INS percent) shall be calculated as follows

INS perceat = (Fimal filter weight - Ini | 1
Wﬂﬁam#

Care shdl be exercised throughout the fina
and weighing cycle to maintain the flat surface of the

filter paper 1 a horizonta postion in order that no
insolubles will b e lost. InOluble matter

determinations shall be made on a minimum of two
samples

32 Sohd Patticle Shape Report the shape of
the product
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33 Eutectic Pomt  Shall not be higher than -
23°C (-10°F), determined In accordance with
ASTM D 1177

34 Thepapttep duct shall conform to
the following requirements, and performed tests shall
be 1n accordance with specified test methods on either
the product supplied or a the specified dilution
concentrations Of paragraph 3 4 2

341 On Concentrated Product.

3411 _Temperature Stability In accordance with
AMS 1730A, paragraph 3 211

34 12 Storage Stabihty' | n  accordance with
AMS 17304, paragraph 3 213, usng ASTM F1104,

Test Method a?or Preparing Aurcraft Cleaning
Compounds, Liquid Type, Water Base, for Storage
Stability Testing.

342 On Diluted Produgt Performed test shall
be a dilutions Of both 5 percent and 15 percent
concentrations, unless otherwise specified | n
ASTM D1193, Type |V water

3421 _pH of Aqueous Solution A 15 percent by
weight solution of the product in ASTM D1193,
Type |V water shal exhibit a pH 1n the range 70 -
9 5, determuned In accordance with ASTM E70

3422 TResidue In accordance with AMS 17304,

paragraph 3221.1, except substutute “water
ASTM D1193, Type IV for “methyl ethyl ketone® as
the rinsing agent.

342.3 _Effect on Painted and Unpainted Surfaces
In accordance with AMS 14264, paragraphs 3 28 and
329

3424 _Effect on Transparent Plastics In
accordance with AMS 1730A, paragraph 3 224

342.5 Corrosion of Metal Surfaces In accordance
with ati three subparagraphs of AMS 14264,
paragraph 3 25, with subparagraph 3 25 1, limited to
araung not worse than 2 1n accordance with ASTM
F1110, Standard Teat Method for Sandwich Corrosion
Test, and subparagraph 3253 determined 1n
accordance with ASTM F1111, Corrosion Of Low-
Embnttling Cadmium Plate Dy Aurcraft Maintenance
Chemicals

3426 _Hydrogen Embrittlement. In accordance
with AMS 17304, paragraph 3 223.

Stress-Corrosion Resistance Of Titanium

3 427
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Alloys In accordance with ASTM F945, Method A.

343 Pavement Compatibility-

34.3 1 _Scalipg Resistapce |n accordance with
AMS 1426A, paragraph 3 2111, except that a 20
percent by weight solution of the descer/anti-icer n
tap water, shall be substituted for calaum chlonde
(section 7 1 of ASTM C672)

344 Performan The product, used m
accordance with manufacturer’s recommendations,
shall prevent ice formation (anti-icing) and remove
normally accumulated deposits of frost and ice
(deicing) from amrcraft maneuvering areas

34.5 Quality: Product, as received by purchaser,
shall be umform, uncoated, and free from foreign
matenals detrimenta to usage of the product

4 QUALITY ASSURANCE PROVISIONS

41 Responsitihty for Inspection The vendor
of the product shall supply all samples for vendor's
teats and shall be responsible for performing all
required tests Results of such teats shall be reported
to the purchaser as required by section 45 Purchaser
reserves the nght to sample and to perform any
confirmatory testing deemed necessary to ensure that
the product conforms to the requirements Of this
nterim specification

42 Classification of Tests

421 Acceptance Teds  Tests to determine
conformance to requrements for composition (3 1),
pH (34 2.1), total immersion test of only AM.9 4049
aluminum aloy - corrosion of metal surfaces (3 4 2.5),
hydrogen embnttlement (342.6), and effect on
transparent plasucs (3 424), are classified as
acceptance tests and shall be performed on each lot.

422 Penodic Teats Tests t O
conformance to requirements for eutectic point (3 3),
temperature stability (3 4 1 1), effect on painted and
unpainted surfaces (342.3), residue (34.22),
corrosion of metal surfaces except the total immersion
test for AMS 4049 aluminum alloy (3 4 2.5), scaling
resistance (343 1), stress-corrosion resistance Of
utanum aloys (34 2.7), and delivery contaners
(521) are classified as periodic tests and shall be
performed a a frequency selected by the vendor
unless frequency of testing 15 swﬁeﬂ y purchaser
I all cases, penodic tests must be performed at least
once every 3 years

423 Preproduction Tedts Tedts to determine

determine
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conformance to au techmcal requuements of this
specification are classified as preproduction tests and
shall be performed prior to or on theinitia shupment
of the product to a purchaser, when a change n
mgredients, processing, Or both requires reapproval as
m 44.2, and when purchaser deems confirmatory
testing to be required

43 Samphng Shall be in accordance wath dl
apphcable requirements of ASTM D1568 and Mihtary
Standard MIL-STD-108, Level S2 A lot shal consist
of dl the product produced in one continuous
manufacturing operation from the same lots of raw
materials and presented for vendor's ipspection at one
time. In the event the process is a batch operation
(see 43 1), each batch shall consutute alot.

431 A batch is defined as the quanuty of
matenals which has been manufactured by some umt
chemucal process or subjected to some physical muxing
operation mtended to make the final product
substantally “Nform.

432 When a statistical samphng plan and
acceptance cwdity level (AQL) have been agreed
upon by purchaser and vendors, sampling shall be in
accordance with such planin heu of samphng as in
4.3, and the report specified in 45 shall State that
such plan was used.

44 Approval

441 Sample product shal be approved by
purchaser before the product for production USe 1s
supplied, unless such approval 1s waived by purchaser
Reaults of tests on product producuon shdl be
essentally equivalent to those on the approved
sample.

442  Vendor shall use ingredients, manufacturing
procedures, and methods of imspection on production
product which are essentially tbe same as those used
on the approved sample product If necessary to
meake any change in ingredients Or in manufacturing
procedures, vendor shall submut for reapproval a
satement of the proposed changes in matenials
processing, or both and, when requested, product
sample. Production product made by the revised
procedure shal not be shipped prior to recept of
reapproval.

45 Reports The vendor of the produa shdl
furmsh with eaCh shipment a report certifying the
results of tests to determine conformance to the
acceptance test requrements and, when performed,
to the penodic teat requirements and staung thet the
product conforms to the other technical requirements

AC 150/5200-30A
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of this specificaion  This report shall Include the
Purchase. order number, manufacturer’s 1dentification,
ot nu(Enb)er, quantity, and product designation (CMA
or MCA

451 Material Safety D ata Sheet A matenal
safety data sheet (MSDS) conforming to AMS 2825,
Mat&d Safety Data Sheetor equmvalent, shdl be
supphed to each purchaser prior to, or concurrent
with, the report of preproduction test results or if
preproduction_testmg 15 waived by purchaser,
concurrent with the first shipment of product for
production use Each request for modification Of
produa formulation shall be accompamed by a revised
data sheet for the proposed formulation.

46 Resampling and Retestine  If any sample
used n the above tests Tals to meet the “specified
requirements, disposition of the product may be based
on the results of ‘testing three additional samples for
each oniginal nonconforming sample  Failure of
retest sample to meet the speafied requirements shall
be cause for rejection of the product represented and
NO additional testng shall be permitted. Results of
all tests sndl be reported

5 PREPARATION FOR DELIVERY

51 Identificaion ~ Each contamner shall be
legbly marked wath not less than vendor’s
identafication, purchase order number, lot or batch
nucmt))er, quantity, and product designauon (CMA or
MCA

52 Packaging

5.21 The product shall be packed in containers
of atype and size agreed upon by purchaser and
vendor or dehivered i bulk Contammers used for
dehvery to purchaser shall be thoroughly cleaned and
emptied Of any foreign particles or matenals

522 Containers of the product shall be prepared
for shipment 1n accordance with commercial practice
and in comphance with apphcable rules and
regulations pertamming to the handling, packing, and
transportauon Of the product to ensure carier
acceptance and safe delivery Packmg shall conform
to carrier rules and regulations applicable to the
mode of transportation

6 ACKNOWLEDGMENT A vendor shall
mention this advisory circular, and appendmx 4, in all
quotauons and wheri acknowledging purchase orders
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7 REJECTIONS Product not conforming to
this intenm specification O I { O modifications
authorized by purchaser will be subject tO rejection

8 DIMENSIONS AND PROPERTIES
Inch/pound units and the Celsius temperatures are
rimary umts. For information, SI umts and the
ahrenheit temperatures are approximate equivalents
of the pimary unts,
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APPENDIX 5 « FAA-APPROVED MANUFACTURERS

OF FRICTION EQUIPMENT

CONTI NUOUS FRI CTI ON  MEASURI NG EQUI PMENT

MANUFACTURER/ SALES =~ REPRESENTATI VE

K J. LAW ENGNEERS, INC

President _ _

Transportation  Testing  Equi prent Divisio:
42300 Wst Nne Mile Road

Novi , M chigan  48375-4103

FAX (313) 47- 3343 (M 6800)

(313) 347- 3300 RUMWMAY FRICTION  TESTER

BI SN | NSTRUMENTS, | NC.

Pr esi dent

5708 Wst 36th Street
Minneapolis. Mnnesota 55416

FAX (612) 926- 0745

(612) 026- 1846 MJ METER (Hark 4)

AIRPCRT EQU PMENT  COWANY  AB

Presi dent - (()I—% 46 (758) 51589
Post Cfice Box 2007

BROWA, SWEDEN S 161 20

(8)-29 5070 (0) BSKIDDOMETER (BV-11)

AIRPCRT  TECHNOLGGY  USA

Pr esi dent

6 Landmark Square

Suite 400

Stanford, Connecticut 06901

FAX (203% 378- 0501 Mark 2

(203) 359-5730 SURFACE FR CTI TESTEI

DECELEROMETER FRI CTI ON  EQUI PMENT

MANUFACTURER/ SALES REPRESENTATI VE

BOWMONK SALES
Presi dent
50 Tiffield Road
UNI T #10 .
Scarborough, Ontario

M1V 5B7
FAX (416)  609- 0827
(416)  609-0858  BOWMONR DECELEROMETER

TAPLEY SALES (CANADA)

President

100 Palnmer Grcle

RR No. 2

Bolton, Ontario

CANADA L7E 5R8

FAX (416% 231-9121

(416) 880- 0858 TAPLEY DECELEROVETER

AC 150/5200-30A
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APPENDIX 6 « PERFORMANCE STANDARDS FOR DECELEROMETERS

1 Scope. This appendix describes the procedures
for establishing the reliabihty, performance, and
consistency Of decelerometers

2  Certification (General) The manufacturer will

certify that the electronic 0 r  mechanical
decelerometers

a. Are portable, rugged, and rehable.

b Are capable of beng fitted to vehicles
qualified by the requirements given 1 ths
specification  Mimmal vehicle modifications will be
necessary to accommodate the mounting plates and
electrical connections. Vehicles ar e qualfied
according {0 their size, braking and suspension System,
shock absorber capabihiues, and tire performance
The vehicle shdll

(1) Be exther large sedans, station wagons,
intermediate O full size automobiles, or wulity and
passenger-cargo trucks  Vehicles can be powered by
either front-whed, rear-whed, or four-whed drnive

(2) Beequipped with exther standard disc
and/or drum brakes as long as they are mamtained
according t 0 the manufacturer’s performance
requirements  They can also qualify if they have a
single sensor ABS (anti-lock braking System) installed
on the rear axle

(3) Be equipped with  heavyduty
suspension and shock absorbers to mimmize the
rocking Or pitching motion during the apphication of
brekes  The weight should be distributed equaly to
the front and rear axle of the vehicle Ballast can be
added to achieve ad maintain this distribution.

(4) Have ures made from the same
construction, composition, and tread configuration
Inflation pressure shal be mantained according to
the vehicle manufacturer’s specifications  When tread
wear 15 excessive On ay one ure on the vehicle
and/or exceeds 75 percent of the originat tread, all
four tires on the vehicle shall be replaced with new
ures

c. Shdl be cgpable of measuring the
deceleration Of the vehicle from speeds greater than
or equa to 15 mph (24 km/h) to an accuracy of
+ 002

d shall be capable of providing deceleration
values Upon request of the operator

e Shall be cgpable of consstently repesting
fricuon averages throughout the friction range on all
types of compacted snow and/or 1ce-covered runway
pavement sutfaces.

f  Shall not be affected by changesin vehicle
velocity

g Shdl not be affected by change 1 personnel
or therr performance in brake-apphed decelerations

h Shal be capable of providing the vehicle
operator with a readily visible deceleration reading

1. Shdl be capable of prowniding the
deceleration vaues 1n recorded order enablng the
average fricuon vaue for any length of runway to be
either electromcally Or manually calculated.

Shal be capable of prowdmg average
deceleration values for touchdown, midpoint, and
rollout zones Of the runway and the average friction
vaue for the entire runway tested These averages
shdl be automatically celculated by the
decelerometers, thus elimmating potential human
error when caculated manualy

3 Certifleation (electronie only) The manufacturer
will cerufy that the electronic decelerometer

a  Shall be capable of storing a mimmum of
21 deceleration values via the internal microprocessor

memory
b Shal be capable of providing a hard copy
pnntout of stored deceleration values &t the end of

the testing period. The prmtout will record a
minimum of

(1) Prowiding the date
(2) Prowiding the tune

(3) Providing the runway designation Of
heading
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c. Shall be capable of prowiding further
wnformation, which may be recorded at the
manufacturers discreuon, e.g,, make of decelerometer,
ambient/pavement temperature, arport name and
location, and operator jdentification.

4 Decelerometer Calibration. The decelerometer
shall be calibrated by the manufacturer before
shipping to the airport authority The manufacturer
shall provide the awrport authority with a certificate of
calibration, including test results of the cdibration.
The manufecturer shdl provide a 1 year warranty for
the decelerometer.

The decelerometer shall be returned to the
manufacturer for servicing and recalibration every
2 years.
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5 Training. The manufacturer shall provide the
airport authority with tramming manuals and/or videos
of dl rdevant data concerning friction measuring
recording and reporting, including

a. An outline Of the principles involved in the
operation Of the decelerometer-type friction measuring
device.

b. Copies of pertinent advisory circulars

¢. Procedures for reportmg results of the
friction tests in NOTAM format.
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16 CLEARANCE PRIORITIES Since al aircraft
movement surfaces cannot be cleared simultaneously,
the most critical areas should be attended to first with
other areas taken care of In then order of
importance Auport operators should identify and
prionitize &l areas to be cleared of snow and ice
based on safety requirements, fhght schedules, and
operational routes of traffic Prionty 1 areas normally
mclude the primary mstrument runway, 1ts principal
taxiways and high-speed turnofis, designated ramp
areas, emergency roads or firefighters’ access routes,
and NAVAID's (see subparagraph 10g) for the active
instrument runway(s)  Prionty 2 areas generdly
mclude secondary runways and taxiways, other
NAVAID's, and ramp areas not otherwise classified
Priority 3 areas may mclude refueling areas and
perimeter roads The face of all signs and al runway
lights should be kept clear of snow at al times, and
they should be checked frequently durng the snow
removal operation to ensure that they are both
cleared of snow and operational Roads to the
passenger terminal should be considered mn a separate
category since different equipment and techmiques may
be employed and timely access and departure by the
pubhc rather than operational safety 1s the objective

17 CLEARANCE TIMES. The number of pieces
of equipment normaly required to accomplsh the
clearance priorities outlned m paragraph 16 can be
determmed based on mdividual  equipment
performance specifications For example, the speed
of operation of a snow remova team 15 generaly
controlled by the capacity and speed of the rotary
plows assigned to it Once the number and type of
rotary plows are determined, the number of
displacement plows, brooms, etc , can be determined

a Commercial Service Airports Commercial
service airports should have sufficient equipment to
clear 1 inch (254 cm) of snow weighing up to 25
Ib/f (400 kg/m’) from the primary mstrument
runway, one or two principal taxiways to the ramp
area, emergency or firefighters’ access roads, and
sufficcent ramp area to accommodate anticipated
awrcraft operations within the times shown below  If
padled runways typically have simultaneous
operations durmg the winter months, the areas for
both runways and associated principal taxiways should
be 1ncluded

Annual operations Clearance time (hour)

40,000 or more 1/2
10,000-40,000 1
6,000-10,000 1-1/2
6,000 or less 2

14
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b Other than Commercial Service Airports
All other airports should have sufficient equipment to
clear I mch (254 cm) of snow weighing up to 25
1b/E (400 kgfm3) from the primary instrument
runway or that runway providing the maximum wind
coverage, the principal taxiway to the ramp area, and
sufficlent ramp area to accommodate anticipated
aircraft operations within the tumes shown below
Annua operations Clearance time hour)
40,000 or more
10,000-40,000
6,000-10,000
6,000 or less

o oo

18 STORAGE OF ICE CONTROL MATERIALS
Enclosed shelters are recommended for storing ice
control matenals  Storage of deicing/anti-icing
chemicals reduces the prospect of product degradation
due to environmental effects while storage of
abrasives reduces the potential for leaching of
chemucals that lower the abrasive's freezing pomnt
Storage prevents absorption of moisture which “my
freeze the stockpile dunng cold weather ~ Storage also
permits preheating & abrasive prior to application
AC 150/5220-18, Bwmldings for Storage and
Maintenance of Aurport Snow and Ice Control
Equipment and Materials, provides typical layouts and
other recommendauons for the storage of ice control
materials

19 EQUIPMENT MAINTENANCE AND
STORAGE Whenever possible, snow and 1ce control
equipment should be housed in heated garages dunng
the winter to prolong the useful hfe of the equipment
and to enable rapid response to operational needs
Repair faciiues should be avallable for onsie
equipment maimntenance and repair durmg the winter
season Equipment should be mspected after each
use to determine whether additional maintenance or
reparr 18 appropnate A C  150/5220-18 provides
typical layouts and other recommendations for the
storage of equipment

20 RESERVED

)
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